Physiological and immunocytochemical evidence for a putative H-K-ATPase in elasmobranch renal acid secretion.
The mechanism of renal acid secretion in marine fish is largely unknown. We explored whether H(+)-K(+)-adenosinetriphosphatase (H(+)-K(+)-ATPase) is present and functional in acid secretion in the kidney of the elasmobranch spiny dogfish shark, Squalus acanthias. In whole animal studies, a specific inhibitor of mammalian H(+)-K(+)-ATPase, Sch-28080, abolished greater than 87% of basal (62 mg/kg) and 75% of imidazole-stimulated titratable acid excretion (5 and 62 mg/kg). Antibodies directed against the COOH-terminus hog gastric H(+)-K(+)-ATPase alpha-subunit stained specific subdivisions of the neck, early and late proximal tubule, late intermediate tubule, both segments of the distal tubule, and the early collecting duct of the renal tubule of these fish. These findings are consistent with a major role for a protein similar to the mammalian gastric H(+)-K(+)-ATPase in elasmobranch renal acid secretion.